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This is a over view of theoretical studies 
on the influence of the electric field on the stability 
and transport in toroidal plasmas, particularly, 
in the helical systems which has been done during 
past few years under close collaborations with 
the CHS and LHD transport study group members. 
The stabilizing mechanisms such as EX B 
mixing, poloidal shearing ,resonance broadening, 
drift reversal and so on have been actively 
discussed associated with the reduction of 
fluctuations and anomalous transport. An 
example of these 1nechanisms is the EX B sheared 
damping process, which was first pointed out by 
Timofeev and then was discussed in Mirrors and 
Bumpy tori. Since the physical process on this 
stabilization mechanism has not been yet understood, 
we here explain briefly where this stabilizing 
effect c01nes from. The conventional Landau 
damping may be derived by the free streaming 
particles, which resonates with waves. However, 
in the presence of EX B sheared motion, the 
additional free streaming particles perpendicular 
to B may modify the conventional Landau 
damping mentioned above, through the 
the dispersion function, 
z( w/k/1 vth) , 
with the abbreviations 
(1) 
(2) 
(3) 
where the second term in (2) gives the Doppler 
168 
shift of frequency and the second term in (3) 
comes from the EX B sheared motion. We note 
that the most unstable situation does not 
corresponds to the case of no EX B motion but 
does to the specific case where the diamagnetic 
drift term cancels the EX B drift and relatively 
strong sheared motion may contribute to 
stabilization regardless of its polarity. 
Comparison betvveen theoretical prediction and 
experimental observation on electric field in CHS 
has also 1nade. Theoretical results are evaluated 
from the ambipolar relation , assuming the 
parabolic profiles on density and temperatures. 
Typical results are shown in Fig.1 Hatched region 
shows the region of multiple solutions and the 
region above(below) the line corresponds the 
electron root( ion root). 
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Fig .1 Density and temperature dependence on 
the boundary between electron and ion roots in 
CHS, also the parameter region of CHS electric 
field transition experiment is also plotted by 
shaded region. 
(to be published in the report of LHD transport 
study group) 
